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and 


Tur _ -P-R(AiA 3 A 2 A a ) 
f (tt - 2 a)A 2 - 8 A\ 

where 


Aj = 4 sin a + 3 cos 2a — (7r — 2a) sin 2a — 1 
A 2 = (7r — 2a)(l + 2 sin 2 a) — 3 sin2a 
A 3 = 0.5(7r — 2a) sin a — cos a 
A 4 = 1 — 0.5(7 t — 2a) cos a — sin a 


(27.48) 
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(27.52) 


The derivation of the design formula for the central deflection follows the same rules 
as those used in conjunction with other arches, although the amount of algebraic 
work here is substantially increased. The final result in this case is 

PR 3 f 4A 2 A 2 -8A 1 A 3 A 4 +0.5( 7 r-2a)A 2 
El { 1 4[(tt - 2a)A 2 - 8A 2 ] 

All the results for the fixed-end arch can now be simplified by introducing additional 
symbols for the combined trigonometric functions 


(27.53) 


M { = PRG 4 

H h = PG 5 


Y = 


PR* 

El 


(27.54) 

(27.55) 

(27.56) 


To simplify rather tedious calculations further, factors C? 4 , G s , and G 6 are plotted 
in Fig. 27.15. The general equation for bending moment under concentrated load 
is 


M = PJ7[0.5cosa — G 5 (l — sin a) — G 4 ] 


(27.57) 


It may also be of interest to reduce all the general formulas for the fixed arch by 
introducing a = 0. Because of the similarities in loading and support conditions, 
the following equations are also applicable to Fig. 27.3. 


H h = 


P {4 - tt) 

7T 2 — 8 


M l = 


PR(tt 2 - 2tt - 4) 
2(tt 2 - 8) 


M = 
Y = 


PR(2tt - 6) 

7T 2 — 8 

PR 3 [tt 3 -20tt + 32' 
El 8(tt 2 -8) 


(27.58) 
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(27.60) 

(27.61) 



